I. INTRODUCTION
Dietary fibre called fructani, inulin and oligofructosis are not digested by digestive enzymes adapted to hydrolize starch. Once they reached the colon, these fibres trigger a specific change in the composition of the local microbiota, with benefic effects for the human host as they are selectively used as food by bifidobacteria.
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This bifidogenic action has several benefic physiological effects: improves intestinal transit, increases calcim absorbtion, decreases serum decreases serum lipid levels, increases satiety with positive consequences on the health of the digestive, skeletal and circulatory systems as well as on maintaining healthy weight. Furthermore, it contributes to an increased resistance to infections and boosts the immune system. Soluble fibers are known for many physiological benefits related to 'incidental disease' such as coronary heart Manuscript received July 1, 2017; revised August 1, 2017. disease, obesity, colon cancer and diabetes [1] , [2] . Several authors have demonstrated that the soluble fiber consumption can significantly reduce blood cholesterol levels and stabilize levels of glucose in the blood [3] , [4] . Apart from the physiological effect on glucose in blood, it is noteworthy that the addition of these fructans is promising because it does not change the flavor of the foods [5] . The indigestible dietary fiber is used in many foods: dairy products, ice cream, bakery, beverages, low fat spreads, cereals and sweets. Inulin from plants can contain up to several thousand fructose units from which, through hydrolysis oligofructose results. The number of fructose unit in the molecule or the polymerization degree (DP) allows for a differentiation between oligofructose (fructooligoglucide) with a DP lower than 10 and medium and long-chain inulin with DP values between 10 -60 and an average of about 23 -35, depending on the manufacturer [6] . Inulin is used to increase the amount of dietary fiber or as a prebiotic ingredient, especially in bakery and dairy products [7] . Inulin and oligofructose are characterized by a number of physicochemical, nutritional and technological properties strictly dependent on the degree of polymerization. The fraction with short chain, oligofructose, is much more soluble and sweeter than the native long-chain inulin which has properties more similar to that of other carbohydrates. Even though a number of oligofructosis were proposed as prebiotics, only inulin, transgalacto-oligosaccharide and lactulose type fructani attained the prebiotic state. The most frequently investigated oligofructosis for their activity as prebiotics are oligofructosis (FOS) and galacto-oligosaccharides. The difference in structure between native inuline and FOS plays a major impact in their functionality. The inulin is capable of forming gels through small crystals and is not perceived as sweet therefore it can be used as fat replacer, while oligofructose is more soluble, has a sweet taste (presenting a sweetening power of approximately 30% of table sugar) and is added mostly as replacement sugar. Technologically, the addition of fibers leads to reduced hydration and lower dough stability. Soluble fibers influence the possibility of processing dough due to reduced gluten content; the dough becomes sticky even when it has the same consistency and becomes more difficult to process [8] . The addition of fiber in flour triggers a series of changes of its technological parameters, changes that affect directly the quality of finished products. The main effect of adding fibers in bakery products is the decrease of their volume. Bread volume decrease occurs mainly due to a decrease in the percentage of gluten content in the dough and implicitly of the dough's capacity to retain gases for fermentation. Furthermore, the addition of inulin in bread led to the obtaining of smaller pieces with heavier and darker core. Studies on the addition of inulin in bread confirm the benefits it has on the absorption of minerals process and the effect of improvement of the immune response as well as the important role prebiotics play in preventing co-rectal cancer, improving feeling of satiety and weigh control.
II. MATERIALS AND METHODS
The samples were prepared using wheat flour type 1250 with 31% gluten content and a 3 mm deformation index, derived from S.C Dizing S.R.L Brusturi, Neamt, Romania.
In the experiments two types of inulin were used namely native inulin and oligofructose both of them extracted from chicory root. The inulin samples used differ between them by their polymerization degree (DP) and by their sugar free content. The native inulin presents a higher content of sugar free compared to the oligofructose and a higher DP than the oligofructose. Statistical analysis: Data analysis was performed by determining the mean average, by analyzing main components, and conducting probability tests and correlations using XLSTAT vers. 2016 and Minitab 17.
III. RESULTS AND DISCUSSION

A. Properties of Flour Mixture
Results of this study offers information regarding the characteristics of the quality of wheat flour type 1250 with 31% gluten content and deformation index of 3 mm, by mixing with the native inulin and oligofructose between 0 -10%. The results regarding mixtures amylase activity, Amilograph properties and water absorption capacity are shown in Table I . Mixtures of flour with added native inulin and oligofructose tend to have a decreased capacity for flour hydration. Water absorption decreases with increasing added amount of soluble fiber compared to untreated flour. The evolution of water absorption in the forming of dough is plotted in Fig. 1 and Fig. 2 . The addition of native inulin in a proportion of 10% decreases the water The lowest percentage of water absorption occurs when wheat flour is substituted with 10% oligofructose.
Water absorption capacity is an important parameter because it affects not only the dough but also the quantity of manufactures bread. This is determined by the protein content in the flour, the amount of starch damaged during grinding and the presence of non-starch carbohydrates. Flour for bread should have a high water absorption capacity for a normal consistency of the dough so that the yield of dough and bread is high [9] . It can be assumed that the forms of inulin form a barrier around the grains of starch and thus limiting the possibility of water retention. The falling number index provides information about the activity of amylase (α-amylase) and the fermentation process that will take place in the dough made of wheat flour. The damage in starch granules and the α-amylase activity in flour determine the quality of flour. The water absorption value it is a very important aspect for the bread making technology with inulin addition because a water addition similar to those for the control sample make the dough very difficult to process. The decrease of the water absorption value proportional with the increase level of inulin addition may be attributed to the increase of the osmotic pressure outside to the protein micelle which will reduce the water osmotic absorption. This is a consequence of the presence of the fructose molecule in the dough system by inulin addition which is in a higher amount in oligofructose than in native inulin.
The degree of conversion of starch can be measured in conventional manner with the help of the falling number index (FN). The flour sample type 1250 has a falling number value of 363 s. As you increase the percentage of flour substituted with native inulin and oligofructose the falling number index and the amylase activity decreases [10] . The Farinograph dough stability increases direct proportional with the level of inulin addition for flour of 1250 type more for the dough with oligofructose addition (19.2 min) than for the dough with native inulin addition.
The increase Farinograph values of dough stability and dough development time indicates the fact that dough with inulin addition needs a higher time for processing without significant changes on it capability to maintain it form during bread making process.
For 1250 flour type the dough weakening also decrease with the increase level of inulin addition but at the highest level added (10%) the value of this parameter increase (19 UB for native inulin addition and 29 UB for oligofructose addition). Fig. 2 shows the evolution of the α-amylase activity in relation to the falling number index value (FN). The representation of main components groups dependent variables (FN, α-amylase, Wabs and peak viscosity) in relation to independent variables (flour mixtures). It is notable an association of samples in groups with an added 2.5% -5% FOS which relate to a falling numbe index and other groups of samples with added native inulin which relate to α-amylase.
The rheological properties of dough made from flour mixtures were studied using a Glutgraph and Farinograph. The quality indicators were studied for its gluten content and its quality.
Considering the fact that flour is characterized by its protein content and its quality, the results in the Farinograph took into consideration the characteristics of dough during kneading. The values of the parameters determined in the Glutgraph and Farinograph for the control flour and the mixtures of flour with 2.5%, 5%, 7.5% and 10% native inulin and oligofructose are shown in Table II .
The gluten dough elasticity and viscosity obtained from the wheat flour dough with different levels of inulin addition were expressed by the Glutograph stretching value and Glutograph Relaxation value respectively. Gluten extensibility value is constant in most of the samples, except the sample with 5% FOS.
Addition of inulin determined significant changes of the rheological parameters. There is a progressive decrease in gluten content where 2.5% native inulin was added (28.85%). The extensibility of the dough made with 2.5% and 5% inulin did not prove to be significantly different than the extensibility of the control dough, however the addition of 7.5% and 10% of inulin decreased the extensibility of the dough -a phenomenon which is not desired. The same effect is observed in
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©2018 International Journal of Food Engineering samples of flour with added oligofructose, in which there is a greater decrease in gluten content. Reducing the percentage of gluten content in the dough and thus reducing the douh's capacity to retain gases for fermentation will lead to a decreased volume in bread [11] . The presence of native inulin and oligofructose determined a significant decrease in viscosity and an increase in the extensibility of gluten. The gluten dough elasticity and viscosity obtained from the wheat flour dough with different levels of inulin addition were expressed by the Glutograph stretching value and Glutograph Relaxation value respectively. Gluten extensibility value is constant in most of the samples, except the sample with 5% FOS.
Addition of inulin determined significant changes of the rheological parameters. There is a progressive decrease in gluten content where 2.5% native inulin was added (28.85%). The extensibility of the dough made with 2.5% and 5% inulin did not prove to be significantly different than the extensibility of the control dough, however the addition of 7.5% and 10% of inulin decreased the extensibility of the dough -a phenomenon which is not desired. The same effect is observed in samples of flour with added oligofructose, in which there is a greater decrease in gluten content. Reducing the percentage of gluten content in the dough and thus reducing the douh's capacity to retain gases for fermentation will lead to a decreased volume in bread [11] . The presence of native inulin and oligofructose determined a significant decrease in viscosity and an increase in the extensibility of gluten.
Gluten extensibility was higher in samples with native inulin in percentages of 2.5 -7.7 % (571-535 sec) than in the control dough (499 sec). On average values have a homogenous character (Fig. 4) . On the other hand, the lowest extensibility was that of gluten with 10% IN and 10% FOS [12] .
Gluten elasticity, expressed in seconds, shows relatively homogenous values (Fig. 5) . The sample with 5% FOS stands out with the highest value of elasticity (226 UB). (Fig. 6 ) The determinations carried out on the Farinograph have provided information on the characterization of the quality of the flour mixtures in the form of a diagram. The time of development (min), stability (min) and degree of softening (UB for 10 min) were determined.
Mixing the dough is the first step and a very important one in the development of the dough. The time for development is determined by the amount and the gluten formed in the dough. By substituting the flour, the gluten content decreases therefore the time of development will be determined by the percentage with which the substitution of soluble fibers was conducted. For additions of 2.5%, 7.5% and 10% native inulin, it appears that the time of development of the dough increases (4.5min, 4.2 and 6.7min). The addition of native inulin in percentage of 5% decreases the time of development to 1.8 minutes. Similar results are found upon addition of oligofructose. Upon adding 5% FOS the time of development becomes 1.9 minutes.
The mixing parameters are determined by the presence and the nature of fibers added in the dough and they are important for water absorption, time of development, dough stability and degree of soaking of the dough to range between 8 -20 minutes [13] . A shorter time of formation will lead to a dough more resistant to kneading, as dough will retain viscosity and its structure is more strongly linked.
By comparing the values obtained by the development of dough with those that indicate the stability of dough it is remarkable that the time of development leads to a higher stability of samples of dough knead in the Farinograph's bowl. A development time of 1.8 minutes (5% IN) leads to a stability of 12.2 minutes and the time of development of the sample with 5% FOS leads to a stability time of 13.8 minutes. The highest stability were registered in the samples with 7.5% and 10% native inulin and oligofructose.
The degree of softening is the difference between maximum consistency and consistency after 10 minutes of kneading dough. The samples of dough with an addition of 2.5%, 5%, 7.5% and 10% of native inulin and oligofructose are compared with the reference samples (0% addition) which present the highest levels of soaking. It is noted that the soaking time is directly proportional with the percentage of added fiber.
The increase value of dough development time may express an delay of the protein gluten hydration. Also it may be mention that by increasing the dough development time it increase shear dough viscosity and dough viscosity to stretch.
Pearson correlations between the quality characteristics of the samples of dough rheology, depending on the strength of their link, fall in the range (-1 +1). According to the correlation table (Table III) a strong positive link exists between gluten and its extensibility (r = 0.826). The stability of dough in inverse correlation with extensibility and elasticity (r=0.668, r=-0.668). Softening of the dough is in reverse correlation with its stability (r =-0.766). Even though the rheological properties of the bread dough were affected by the addition of inulin, the addition for strengthened bread of approximately 5% is feasible without significant negative consequences on the possibility of processing the dough. There are conflicting reports concerning the effect of the degree of inulin polymerization in conjunction with the quality of the dough. 
IV. CONCLUSIONS
Soluble fibers are known to have many physiological benefits. In addition to the physiological effects on glucose in the blood it is to be noted that the addition of these fructans is promising because it does not change the food's flavor. Regarding the values obtained in the Farinograph, we are led to the conclusion that the dough's stability increases with the increase of inulin and oligofructose percentage. It is also noted that the development time is directly proportional with the percentage of added fiber. Water absorption decreases with increasing addition of inulin and oligofructose. The shorter the degree of polymerization of soluble fibers, the lower the water absorption in the dough is. The extensibility and elasticity determined with the aid of a Glutograph decreased upon addition of inulin and oligofructose. On a general note, the elasticity tends to increase with a procentual increase of inulin and oligofructose addition.
